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Epidural hematomaThe calciﬁcation or ossiﬁcation of an epidural hematoma (EDH) has been reported rarely. Until now, themechanism
of the calciﬁcation is still unclear. A 20-year-old manwas presenting with confused consciousness after a fall. Initial
brain CT showed acute EDH at left frontal area. Two weeks after trauma, follow-up brain CT demonstrated that
increased amount of hypo-density EDH and calciﬁed thin inner layer. The patient was treated with conservative
management, as he showednoneurological deﬁcits except headache. After 1 year, followupbrain CT showednearly
absorption of EDH. However, thickening of calciﬁcation was remained. The patient was in a state of well-being and
did not complain of headache.
© 2015 The Author. Published by Elsevier B.V. This is an open access article under the CC BY-NC-ND license
(http://creativecommons.org/licenses/by-nc-nd/4.0/).1. Introduction
Only few papers have reported calciﬁcation or ossiﬁcation of chronic
epidural hematoma (EDH) [1–7]. The presence of calciﬁcation was
identiﬁed at a variety of intervals after the initial EDH occurring date.
However, the mechanism of the calciﬁcation of EDH is still not under-
stood [1–7]. Treatment of calciﬁed EDH remains controversial from
craniotomy for calciﬁed EDH removal to conservative management
[1]. We present the case of a 20-year-old man with rapidly calciﬁed
EDH that was found two weeks after a head injury. The patient was
successfully treated conservatively without operation for 1 year.
2. Case report
A 20-year-oldmanwas admitted to our hospital presentingwith con-
fused consciousness after a fall. Physical examination showed painful
swelling at the left forehead and scalp. The neurologic examination re-
vealed a drowsy mental status but no motor weakness. The results of
laboratory analyses were normal except for mild elevation of liver
enzyme. Initial brain computed tomography (CT) scanning revealed an
acute epidural hematoma (EDH) at left frontal area with left frontal
bone fracture (Fig. 1A). The next day, follow-upbrain CT showed a slightly
increased amount of EDH (Fig. 1B). After 1 week, brain magnetic reso-
nance imaging (MRI) was performed. Brain MRI revealed an increased
amount of EDH, with iso-signal intensity of T1- and T2-weighted
axial images. (Fig. 2) Two weeks after trauma, follow-up brain CTnje University, 170 Juhwa-ro,
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. This is an open access article underdemonstrated that increased hypo-density EDH, which causes mild
distortion of the left lateral ventricle with its inner dural surface lined
with a thin hyper-dense layer (Fig. 1C). The patient was treated with
conservative management, as he showed no neurological deﬁcits except
mild headache. After 6 months trauma, follow-up brain CT showed that
EDH gradually resolved but its inner surface had more intensiﬁed and
thickened. After a 1-year trauma, the patient shows no neurological
deﬁcits and no complaining of headache. Follow-up brain CT (Fig. 1D)
showed near-absorption of EDH. However, thickening of calciﬁcation of
EDH was remained.
3. Discussion
Several papers have reported calciﬁcation or ossiﬁcation of EDH.
Chang et al. [2] reported a 13-year-old female who was found with a
calciﬁed EDH 32 days after amobile accident. Erdogan et al. [3] reported
rapid ossiﬁcation of an EDH appearing in an 8-year-old boy, which
occurred 10 days after a head trauma. Oliveira et al. [1] reported a
12-year-old boy who had a large chronic EDH with calciﬁcation 1
month after a mild head injury. Yu et al. [4] reported a 26-day-old female
infantwhohad a chronic EDHwith a thick layer of calciﬁcation. Especially,
the infant had a mild scalp swelling on the right frontal area at birth.
Seyithanoglu et al. [6] reported that a 17-year-old girlwith hydrocephalus
was treated with a ventriculoperitoneal shunt which was found to be
bi-frontal calciﬁed EDH after 3 years. The abovementioned patients
underwent craniotomy [1–3,6] or burr hole [4]. Lee et al. [5] reported
a 21-year-old female with a calciﬁed EDH 17 days after the head injury.
They reported that the patient was treated conservatively without
operation during a 9-month follow-up period. This is summarized in
Table 1. In Table 1, the presence of calciﬁcation was identiﬁed at a
variety of intervals from 10 days to 3 years (median, 1 month). Meanthe CC BY-NC-ND license (http://creativecommons.org/licenses/by-nc-nd/4.0/).
Fig. 1. Serial brain CT after trauma. CT scan immediately after the trauma (A) showed left frontal epidural hematoma (EDH). The next day, follow-up brain CT (B) revealed an increased
amount of EDH. Twoweeks after trauma, brain CT (C) demonstrated an increased amount of hypodensity EDHwith a thick hyper-dense layer (arrow). CT images acquired 1 year after the
trauma showed resolved EDH but a more thickened calciﬁed layer.
Fig. 2. Brain MRI acquired 7 days after trauma revealed an increased amount of EDH, with iso-signal intensity of T1- (A) and T2-weighted (B) axial images.
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Table 1
Summary of several reported calciﬁed EDH cases.
[Ref No.] Age/Sex Cause of EDH Increased amount of EDH Interval of identiﬁcation calciﬁed EDH Treatment of calciﬁed EDH
[2] 13/F Motor vehicle accident + 32 days Craniotomy
[3] 8/M Slip + 10 days Craniotomy
[5] 21/F Motor vehicle accident + 1 month Conservative management
[1] 12/M Fall Unknown 1 month Craniotomy
[6] 17/F Ventriculoperitoneal shunt Unknown 3 years Craniotomy
[4] 26d/F Scalp hematoma at birth Unknown 25 days Burr hole
This Case 20/M Fall + 2 weeks Conservative management
Ref, reference; No., number; EDH, epidural hematoma.
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was found on the dural side of the hematoma in all cases including
our case.
The mechanism of the calciﬁcation is still unclear [1–7]. Erdogan
et al. [3] suggested that the mechanism of calciﬁcation was a result of
damage to vascularized tissues such as bones and the dura matter,
which provokes tissue responses including inﬂammation, repair
and remodeling.
The calciﬁcation of EDH was found on the dural side [1–6]. In
contrast, in cases of chronic subdural hematomas, calciﬁcation is usually
found on the outer dural layer [7]. Therefore, calciﬁcation of chronic
hematomas may be related to the dura mater [6].
Nagane et al. [4] suggested that cellular necrosis or hyalinization of
the connective tissue continueswithin the capsule over a lengthy period
under conditions of poor circulation or malabsorption of the hematoma
content, resulting in calcium deposits.
In Table 1, we conﬁrmed the increased amount of EDH in 4 cases
(57%). Expansion of an EDH could be slow blood absorption in the epidu-
ral space that may be a predisposing factor for calciﬁcation of EDH [3].
Erdogan B. [3] performed extended studies in their patient to assess
hereditary coagulation disorders, including protein S and C deﬁciencies,
factor V Leiden mutation, and antithrombin III deﬁciency. All these
results were normal. Unfortunately, we didn’t perform these studies in
our patient. However, predisposing metabolic, hematologic, and endo-
crinologic disorders could be a factor for ossiﬁcation or calciﬁcation [4].4. Conclusion
All cases of calciﬁed EDH occurred at the dural side. Predisposing
factors of calciﬁed EDH were young age and increased amount of EDH.
During treatment, if patient tolerated the mass effect of calciﬁed EDH,
an operation did not need to be performed. However, calcifying EDH
patients should be observed with serial CT scans as a possibility of clini-
cal deterioration. Surgery should be suggested in cases of progressive
impairment of consciousness or new neurological deﬁcits.References
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